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NNOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma yueO6HOro Kypca «I'eomerpus» 6a30Boro ypoBHs i o0ydarommxes 10 —11
KJIacCOB pa3paboraHa Ha ocHOBe DejepasibHOTO TOCYJAPCTBEHHOTO 0O0pa30BaTENBHOTO CTaHIApTa
CpeaHero odmero oOpa3oBaHMs, ¢ YUYETOM COBPEMEHHBIX MHPOBBIX TPEeOOBaHWi, MPEIBSIBISIEMBIX K
MaTeMaTHYECKOMY OOpa3oBaHUIO, W TPAJAULUN POCCHIICKOrO 0o0pa3oBaHuWs. Peanmu3arysi mporpaMMel
o0ecrieyrBaeT OBJIAZICHUE KITFOYEBBIMH KOMITETCHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JJISi CAMOPA3BUTHS U
HETPEPHIBHOTO 00pa30BaHMsl, IEIIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W TI03HABaTEILHOTO
Pa3BUTHSI TMYHOCTH O0YYAIOLITIXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOTO Kypca T€OMETPHH Ha YPOBHE CpeIHEro oomiero oOpa3oBaHusi 00yCIOBICHA
NPaKTUYECKONH 3HAYMMOCTBIO METAIPEIMETHBIX U MPEJAMETHBIX PEe3yJIbTaTOB OOYYCHHUS TE€OMETPHH B
HANpaBJICHUU  JUMYHOCTHOIO  pa3BUTUS  oOydarommxcsi, (opmupoBaHus  (HYHKIHOHAIBHOU
MaTeMaTHYECKOW TPaMOTHOCTH, U3YyUCHHS IPYIHX y4eOHBIX JAMCIUILUIMH. Pa3BuTHE y 00ydYaromuxcs
NPaBWIBHBIX MPEICTABICHUA O CYINHOCTH M TPOMCXOXJICHUM TEOMETPHUYECKHX aOCTpaKIHii,
COOTHOIIICHUH PEAJTbHOTO W HICATBHOIO, XapaKTepe OTPAKCHUS MATEMaTHYECKON HAYKOH SBICHUU U
NPOIIECCOB PEANBHOTO MHpa, MECTE TEOMETPHH B CHCTEME HAyK M POJM MaTeMaTHYECKOTrO
MOJICIIMPOBAHMSI B HAYYHOM IIO3HAHMM M B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUAIIUXCSI, @ TAKXKE KaYeCTB MBIILICHHS, HCOOXOUMBIX JIJIS a[alTallii B COBPEMEHHOM
oOrrecTBe.

['eomerpus sSBISIETCS OMHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus,
TaK Kak o0ecreynBaeT BO3MOKHOCTb U3YYEeHHUS! KaK AUCIMIUINH €CTeCTBEHHO-HAYYHON HAPaBICHHOCTH,
TaK ¥ TyMaHUTAPHOM.

Jlorndyeckoe MbIIUICHWE, (OPMUPYEMOE IMPH HM3YYECHHH OOYYAarOUIMMHUCS HOHSTHHHBIX OCHOB
T€OMETPUH U TIOCTPOSHHH IIETIOYKH JIOTHYECKUX YTBEPXKICHUI B XOJI€ PELICHUS TeOMETPUYECKUX 3a/1ad,
yYMEHHE BBIIBHTAaTh M ONPOBEPTraTh THIIOTE3bl HEIMIOCPEICTBEHHO HCIIONB3YIOTCS MPU PEIICHHH 3a/1ad
€CTECTBEHHO-HAayYHOTO LIUKJIA, B YACTHOCTHU M3 Kypca (QU3HKH.

YMeHue OpHUeHTHPOBATHCS B MPOCTPAHCTBE HWIPaeT CYIIECTBEHHYIO POJIb BO BCEX O0JACTAX
NesITeIbHOCTH YenoBeka. OpueHTalus 4ea0BeKka BO BpEMEHH U ITPOCTPAHCTBE — HEOOXOIMMOE YCIIOBHE
€ro COIMAJIBHOTO OBbITHS, (POPMa OTPAKEHHSI OKPYXKAIOLIETO MUPA, YCIOBHE YCIICIIHOTO IO3HAHUS U
aKTHBHOTO TpeoOpa3oBaHusl JAEHCTBUTENBHOCTH. OlepupoBaHUWE TNPOCTPAHCTBEHHBIMH OOpa3zamu
00BEAMHSET pa3Hble BU/BI YICOHOU M TPYHAOBOH JEATEILHOCTH, SBISIETCS OJJHUM U3 MPOPECCHOHATBEHO
BOKHBIX KayecTB, MOATOMY aKTyajbHa 3amada (pOpMHUpPOBAaHUS Y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO
MBIIUICHUS KaK Pa3HOBUIHOCTH 0OPa3HOTO MBIIUIEHHS] — CYIIECTBEHHOTO KOMIIOHEHTA B TIOATOTOBKE K
NPaKTHYECKOH e TEbHOCTH TI0 MHOTHM HalpPaBICHUSM.

Llens ocBoeHUs mporpammbl yueOHOro Kypca «l'eomerpus» Ha 6a30BOM ypOBHE OOydeHUS —
0011eo0pa3oBaTeabHOE M OOMIEKYIBTYPHOE pa3BUTHE 00yUaIOIUXCs Yepe3 o0ecreueHue BOZMOKHOCTH
NPUOOPETEHUSI M UCTIOIb30BAHMUS CHCTEMAaTHUECKHX TE€OMETPHUECKIX 3HAHUH U ISHCTBUH, ClIeHU(pHUIHBIX
T€OMETPUH, BO3MOXXHOCTH YCIIEITHOTO MPOIOJDKEHHsI 00pa30BaHMs MO CIEIUATBbHOCTSIM, HE CBSI3aHHBIM
C MPHKJIATHBIM HCIIOJIb30BaHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpPOBHE IpeIHa3HA4YeHa Ui OOYYaIOMIMXCs CpenHen
IIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUH Ha yPOBHE OCHOBHOTO OOILIET0 0Opa3oBaHMSL.
Taxum oOpa3om, oOydaronuecst Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHUYECKUE YMEHUS,
CBSI3aHHBIE CO CNEUU(UKOI TeOMEeTpUH U HEOOXOIUMBIE IS )KU3HU B COBpeMeHHOM obmiecTBe. Kpome
3TOTr0, OHM UMEIOT BO3MOXKHOCTh M3YYUTh I€OMETpHI0 OoJiee IiIy0oKo, eCiii B JalbHEeHIeM BO3ZHUKHET
HE00X0IMMOCTh B T€OMETPUYECKHUX 3HAHUAX B MPO(ECCUOHATBHON JAEATEIbHOCTH.

JlocTikeHue e OCBOCHHUS POTrpaMMbl 00ECIIeUUBACTCS PELICHUEM COOTBETCTBYIOIIMX 3a/1a4.
[IpuopureTHpIME 3a7auyamMu OCBOEHHs Kypca «[eomerpum» Ha 6a3oBom ypoBHe B 10—11 kmmaccax
SIBIISTFOTCSL
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e (QopmupoBaHUE MPEACTABICHUS O TEOMETPUM KaK YaCTH MHPOBOW KYJIbTYphl M OCO3HaHHE e
B3aMMOCBS3H C OKPYXKAIOIIIM MUPOM;

e (QopmupoBaHUE MpPEICTaBICHHUS O MHOTOIPAHHUKAX W TeJaX BpalIeHHs] KaK O Ba)KHEHIIHMX
MaTeMaTUYECKUX MOJENIAX, T[O3BOJISIONIMX OINUChIBATh M U3y4aTh pa3Hble SBJICHUS
OKPY’KaroIllero Mupa;

e (QopmupoBaHHME YyMEHHUs pacloO3HaBaThb Ha 4YepTexax, MOJEISIX H B pealbHOM MHUpE
MHOTOTPaHHUKH U Tejla BpalleHHUS,

® OBJAJICHHE METOJaMH pElIeHMs 33/1a4 Ha MMOCTPOCHHsS Ha M300paXKEHHUSIX MPOCTPAHCTBEHHBIX
duryp;

e (QopmupoBaHUE yYMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O MHOTOTPaHHHKAaxX M Tejax
BpallleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJICHHE alNrOpUTMaMU pEHIeHHs OCHOBHBIX THUIIOB 3aja4; (OPMUPOBAHHE YMEHUS
MIPOBOAMTH HECIIOKHBIE JOKa3aTelbHbIE PACCYKIEHUS B XOJE PELICHUS CTEPEOMETPUUECKUX
3a]a4 U 3a]1a4 C IPAKTHUYECKUM COJIeP KaHUEM;

® pa3BHUTHE MHTEJUICKTYAIbHBIX M TBOPYECKUX CMOCOOHOCTEH OOydarouiuxcs, Mmo3HaBaTelbHOM
AKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUHN, KpUTUYHOCTH MBILIUICHUS;

e (QopmupoBanue (GyHKIMOHATIBHOW TPaMOTHOCTH, pEJIEBAHTHONH TE€OMETPUU: yMEHUE
pacro3HaBaTh MPOSBICHUS TECOMETPUUYECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pealbHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YYCHHUH JIPYTHX YUeOHBIX IPEIMETOB, IPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyIHpoBaTh UX Ha S3bIKE F€OMETPUHM U CO37aBaTh
F€OMETPUUECKUE MOJIENIH, MPUMEHSATh OCBOCHHBI T€OMETPUYECKHH amnmapaTr IS pelieHus
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/lad, WHTEPHPETUPOBATh U  OIEHUBATh IMOJYYCHHbBIC
pe3yIbTaThI.

OTnuuuTenbHOM 0COOEHHOCTHIO TPOTPaAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPUH B Hayase
€ro M3y4eHHus 3ajay, pellaeMblX Ha YpOBHE WHTYUTHBHOI'O TO3HAaHUS, U ONpeNeNEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOIMUYECKOIO M MPOCTPAHCTBEHHOTO
MBILIUIEHHUS, CTUMYJIMPYET MpOTeKaHHEe MHTYUTHBHBIX IPOLIECCOB, MOTHUBHUPYET K JalbHEHIemy
W3YYEHHUIO NIPEAMETA.

[Tpeanourenue oTAAETCS HATISAAHO-KOHCTPYKTUBHOMY METO/ly 00Y4€HUs, TO €CTh TEOPETHUECKHE
3HaHHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-NIPAKTUYECKON NeATeNbHOCTH. PaszBurne
IIPOCTPAHCTBEHHBIX MPEACTABIECHUN Yy ydaluxcs B Kypce CTEPEOMETPUN MPOBOJIUTCS 3a CUET PELICHUS
3aJa4 Ha CO3/JjaHHME€ IMPOCTPAHCTBEHHBIX 00pa30B M 3a7ay Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue obpas3a MPOBOAUTCS C ONMOPOM HA HAMIAJHOCTb, & ONEpUpOBaHHE 00pa3oM — B
YCIIOBUSAX OTBJIEYEHUS OT HATJIAJHOCTH, MBICIEHHOTO U3MEHEHUS €r0 UCXOHOTO COACPKAHMSL.

OcHoBHBIE cofepxarenbHble TUHUM Kypca «['eomerpun» B 10—11 kmaccax: «MHOTOrpaHHUKNY,
«[IpsiMble ¥ TUIOCKOCTH B TMpOCTpaHCTBe», «Tena BpameHus», «BekTopsl U KOOpAWHATHl B
IpocTpaHcTBe». @OpMUPOBAHUE JTOTMUYECKUX YMEHUHN paclpeAeisseTcsi He TOJNBKO 0 COAEPKATeIbHBIM
JMHUSAM, HO U 10 TofiaM 00y4YeHHsI Ha YPOBHE CpeIHEro o01ero oopa3zoBaHusl.

Conepxanne 00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM OCBOEHHs paboueit
OpOTrpaMMBbl, pAcIpene€HHBIM 10 ToAaM OOyuYeHHs, CTPYKTYpUPOBAHO TakUM OOpa3oM, YTOOBI
OBJIAJICHUE TEOMETPUYECKMMM IMOHATHSMM W HaBbIKAMHM OCYIIECTBIISJIOCH IOCIEAOBATEIbHO U
MOCTYNaTeNbHO, ¢ COOMIOCHUEM MPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
O0IIyI0 CHCTEMY I€OMETPUYECKUX MPEICTaBICHUN 00yJaroUIuXcs, paciupss U yrinyomss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautcs 2 yaca B Heaenmro B 10 kiacce u 1 yac B Hezento B 11 kiacce,
BCETO 3a JiBa rojga ooyuenus - 102 yueOHbIX vaca.
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COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TIOHSTHS CTEPEOMETpUM. TO0dYKa, MpsAMas, IJIOCKOCTh, MpOocTpaHCTBO. [loHsTHE 00
AKCMOMATUYECKOM ITOCTPOCHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anmHoe pacrnonokeHue TMpsMbIX B MPOCTPAHCTBE: IEPECEKAIONIUECS, MapaliebHble |
cKkperuBaroniecs npsambie. [lapasienbHOCTh MPAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: NapajlielibHbIe
MPsIMBIE€ B MPOCTPAHCTBE; MaPAILICIbHOCTh TPEX MPAMBIX; MAPAIICIBHOCTD MPSAMON U TIJIOCKOCTU. YTJIbI
C COHANpPaBJIECHHBIMU CTOPOHAMU; YTOJ MEXKAY IPSAMBIMU B TpOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM:
napasuliesibHbIe TJIOCKOCTH; CBOMCTBA MapajuieNbHBIX MIockocTed. [Ipocreiiine mpocTpaHCTBEHHBIE
burypbl Ha MIOCKOCTHU: TETPadApP, KyO, mapaienenune1; IOCTPOCHUE CEUCHUN.

[lepneHAUKYISIPHOCTh NPSAMOM M IUIOCKOCTU: TEPHEHIUKYISPHBIE MpPsSMbIE B IPOCTPAHCTBE,
NpsIMbIE MapajliebHbIE U MEPIEHAUKYISIPHBIE K TUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH NPSIMONA U
IJIOCKOCTH, T€OpeMa O MPSIMOM MEPHEHIUKYISIPHOW IIIOCKOCTH. YTIIBI B MPOCTPAHCTBE: YroJl MEXKIY
IpsIMOM U IUIOCKOCTBIO; JIBYTPAHHBIA YroJl, JIMHEWHBIA Yroj JIByrpaHHoro yria. [lepnenpukynsp u
HaKJIOHHBIC: PACCTOSTHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHHE OT MPAMOM 0 IJIOCKOCTH, HMPOCKIIUS
burypsl Ha MIOCKOCTh. [lepneHAMKYISIPHOCTh MJIOCKOCTEH: MPU3HAK MEPIEeHIUKYISIPHOCTH JBYX
mockocrei. Teopema 0 TpEX NEpIEHAUKYIIAPAX.

MHOTrOrpaHHUKH

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPAHHUKA, BBIYKJIbIE W HEBBITYKIbIC
MHOT'OIPAaHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipu3ma: N-yroybHasi mpu3Ma; TpaHd ¥ OCHOBAHUS IPU3MBI;
npsiMasi M HakJIOHHAs MpHU3MBL, OOKOBas W TIOJIHAs MOBEPXHOCTh mpu3Mbl. [lapannenenumnen,
MPSMOYTOJIBHBIM TMapajuleenuIe] M ero cpoucrsa. [Iupammpa: N-yrompHas nupamuza, paHd U
OCHOBaHHUE MUPaMHU/IbI; O0KOBas U MOJTHASI TOBEPXHOCTH MUPAMHU/IbI; IPaBUIIbHAS U YCeUEHHAS MUPaMHIa.
ONeMeHTbl Tpu3Mbl M nupamubl. [IpaBuiibHBIE MHOTOTPAHHUKH: TMOHSATHUE MPABHIBHOIO
MHOT'OTPaHHUKA; [PaBUJIbHAs [IPU3Ma U MPaBUIIbHASA NTUPAMKIQA; IPABUIIbHAS TPEYTOJIbHAS MUPAMUIA U
MPaBUIBHBIN TeTpadap; Ky0. [IpeacraBneHune o nmpaBUIBHBIX MHOTOTPAHHUKAX: OKTadap, AOACKAdIp U
ukocazap. CeueHust IpU3Mbl U IUPAMHU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSIMOM, MJIOCKOCTH. DJIEMEHTHI
CHUMMETPHUU B IUPAMUIAX, apaJUIeIICUIENAX, IPABUIBHBIX MHOIOTPAHHHUKAX.

Bbruncnenre 51€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, mauaroHanu, yriuel. [limomanbs OGokoBoi
MOBEPXHOCTU M TIOJHOM TMOBEPXHOCTH MPSMOM MPU3MBI, IUIOMIAAh OCHOBAaHUU, TeopeMa O OOKOBOIA
MOBEPXHOCTU MpsAMOM mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH W TOBEPXHOCTH MPABHIILHOM
NUPAMUJIBI, TeOpeMa O IUIomaau yced€HHoW mnupamujbl. [loHstre 06 06béMe. OOBEM mHpaMUIBI,
MIPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOMICHUST MEXKIY TUIOMIAIIMU MTOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TEIl.

11 KUIIACC

Tesa BpaleHus

[lwimHapuyeckass  MOBEPXHOCTb,  OOpasyiollye  IMWIMHAPUYECKOM  MOBEPXHOCTH,  OCh
[WIMHAPUYECKOW noBepXHOCTH. L{unmmuap: ocHoBaHMsS M OOKOBas MOBEPXHOCTb, 00pasyromas U OCh;
IUI0IAAb OOKOBOM 1 TIOJTHOM MOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yrolne KOHMYECKONW MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKON
noBepxHocTH. KoHyc: OCHOBaHME M BEpIIMHA, O0pa3ylolias W OCh, IUIOIIAAb OOKOBOM M TOJHOM
MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIIKe U BHICOTa; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Cdepa n map: ueHTp, paguyc, IMaMeTp; IO TOBEpXHOCTH chepbl. BzanMHoe pacronoxenue
cdephbl U TIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iiomanb chepsl.
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H300pakeHre Tl BpallleHHs Ha IJI0CKOCTH. Pa3BEpTKa WIMHApA 1 KOHYCA.

KomOuHarmu Ten BpalleHHs ¥ MHOTOTPaHHMKOB. MHOTOTpaHHHK, OIMCAHHBIA OKOJIO C(ephl;
cdepa, BiMcaHHAss B MHOTOT'PAaHHUK, WJIH TEJIO BPAIICHHS.

[Tonsitue 06 06BEMe. OCHOBHBIC CBOMCTBa 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOJIBLHOTO
napajuienenunena u cieacteus u3 He€. O0bEM nmnmuHpa, Konyca. O0bEM 11apa u Tiomaab chepsl.

[TomoGHbIe Tenma B mpocTtpancTBe. COOTHOMICHUST MEXIY TUIOMIASIME TOBEPXHOCTEH, 00bEMaMu
[MOAOOHBIX TEJL.

CeveHus mumHApa (MapajuielIbHO U MEPIEHANKYISIPHO OCH), CEUYEHHsS KOHyca (TmapauiebHOoe
OCHOBAHHIO U MPOXOISIIIEE Yepe3 BEPIIUHY), CEUCHUS Iapa.

BeKkTopbl M KOOPIAHHATHI B POCTPAHCTBE

Bekrop Ha m1ockocTy 1 B ipocTpancTBe. CI0KEHNUE U BBIMUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
Ha yucio. PaznokeHne BekTopa MO TPEM HEKOMIUIAHApPHBIM BeKTopaM. llpaBmiio mapaiienenwuiesa.
Penienue 3anau, CBA3aHHBIX C IPUMEHEHUEM NIPABUII ICHCTBHM ¢ BeKTOpaMu. [IpsMoyrosnbHas cuctema
KoopauHatT B npoctpaHcTBe. Koopaunatel BekTopa. [IpocTeiimue 3agauu B KOopaAuHATaX. YTOI MEXIY
BekTopamu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB. BhIuncieHne yrioB MeXIy IPSIMBIMU U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/I P PEIICHHH T€OMETPHUECKUX 3a]1au.
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IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yiabTaThl OCBOCHHUS MPOrpaMMbl y4deOHOro mnpeamera «MaTeMaTukay
XapaKTEePU3YIOTCS:

I'pa:knaHckoe BociMTaHUeE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3ZHUIIMKM O00y4Yaromerocss Kak akKTUBHOTO U OTBETCTBEHHOT'O
YJieHa POCCHMCKOTO OOIIEeCTBa, MPEACTABICHUEM O MAaTeMaTHYECKHX OCHOBax (DYHKIITMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYP, SIBJICHUH, MPOIEAYP TPaXAaHCKOT0 001IecTBa (BBIOOPHI, ONPOCHI U TIP.), YMEHHEM
B3aMMOJICHCTBOBATh C COIIMAIbHBIMUA HHCTUTYTaMHU B COOTBETCTBHH C MX (DYHKIIMSAMHU U Ha3HAUYCHUECM.

IlaTpuoTHyeckoe BOCIMTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUHCKON TpakIaHCKOW HUIACHTUYHOCTH, YBKEHHUS K MPOILIOMY U
HACTOAIIEMY POCCHUHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K JOCTHIKCHHUSIM POCCHUHCKUX
MaTEeMaTUKOB U POCCUICKON MaTeMaTH4eCKON IIKOJbI, K UCIOIB30BAHUIO ITHX JAOCTH)KEHUU B JAPYTUX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHHEM JIyXOBHBIX LIEHHOCTEW POCCHUICKOrO HapoJa; chopMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, dTUYECKOTO TOBEJICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHHN HayKHU U
JESATENIbHOCTHIO YYEHOT0; OCO3HAHHEM JIMYHOTO BKJIaa B OCTPOCHHE YCTOMYMBOTO Oy IYILIErO.

JcTeTHYECKOE BOCIIHTAHHE:

ACTETHYECKUM OTHOIICHHEM K MHUPY, BKJIIOYas JCTETUKY MaTEeMaTHYEeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pEIIeHUH, pPaCCYKIEHUH; BOCHPUUMYUBOCTHIO K MAaTEMaTHYECKHM AacleKTam
pPa3IMYHBIX BUJIOB UCKYCCTBA.

du3znyeckoe BoCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMAaTHUYECKHWE 3HAHUS B MHTEpPEcax 3JI0pOBOTO U
0e30macHOro 00pasa >KW3HHM, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO (370pOBOE MUTAHUE,
cOamaHCUPOBAHHBIM PEXUM 3aHITHA U OTIbIXa, peryisipHas (u3nUeckas aKTHBHOCTD); (DPU3HUECKOTO
COBEPILEHCTBOBAHUS, IPH 3aHATUAX CIOPTUBHO-03/I0POBUTENLHOMN AESITENBHOCTHIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HaHHEM IIEHHOCTH TPYIOTIOOUS; HHTEPECOM K pazNUYHbIM chepam
npo(hecCHOHANBPHOM JESTeNbHOCTH, CBS3aHHBIM C MaTEeMaTHKOM M e€ NPUIIOKEHUSMHU, YMEHUEM
CoBepIIaTh OCO3HAHHBIA BBHIOOp OyAyllell mpodeccuu W peanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEeMaTHUYECKOMY OOpa30BaHHMIO U CaMOOOpa3OBaHHIO Ha
MNPOTSHKEHUHM BCEM JKM3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTUIO B PELICHUM NPAKTUYECKUX 3a]a4y
MaTEeMaTUYeCKOW HaIPaBIEHHOCTH.

JKoJ0rn4YecKoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO  JKOJOTHYECKOW  KYJIbTYPHl, IMOHUMAHHEM BIHUSHHUS  COLUAIBHO-
SKOHOMHYECKUX MPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMAILHOM CpeJbl, 0CO3HAHUEM TII00aIbHOTO
XapakTepa SKOJIOTHYECKHUX MpoOJeM; OpUEHTAIe Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHWUW IS
pelieHus 3aaa4 B 00JacTH OKpY Karolel cpefibl, TUIAHUPOBAHUS MTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEJICTBUM JIJISl OKPYXKAIOILEH CpPebl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH U OOIIECTBEHHOW MPaKTUKW, TOHHMMaHUEM MAaTeMaTUYeCKOW HAayKHh KaK cepbl YeTOBEYECKOU
JeATEIbHOCTH, TANOB €€ Pa3BUTHS U 3HAYUMOCTH ISl Pa3BUTUS [IUBUIU3ALINH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd M MaTEeMaTUYeCKOW KYJIbTYpOHM Kak CpeJCTBOM I[IO3HAHUS MHPA; TOTOBHOCTHIO
OCyH_IeCTBJISITL HpOCKTHYIO 158 I/ICCJIC,Z[OBaTeJII:CKyIO NCATCIIBHOCTDb I/IHI[I/IBI/I,Z[yaJIBHO U B rpyrme.

METANPEIMETHBIE PE3YJIBTATHI

3JIEKTPOHHBIE MOAMUCK YKA3AHbI HA MOCEAHEN CTPAHULIE




MeranpeaMeTHbie pe3yiabTaThl OCBOCHHS IPOrpaMMbl yueOHOro mpeamera «MaTemaThukay
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OClCBUIMY, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OCLLCIBUSMU, VHUBEPCATbHIMU PeSYISMUSHIMU OeUCMEUSMU.

1) Vuueepcanvuvie noznasamenvuwvle oOeticmeus, obecneuusaiom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYecco8 o00yuarwuxcs (0ceoeHue Memooo8 HNOZHAHUS OKPYICAIOue20 Mupd,
npUMeHeHUe 02UYECKUX, UCCIe008AMeNbCKUX Onepayutl, ymeHuil pabomams ¢ uHgopmayuetl).

Ba3oBble JJornueckue aeiicTBuA:

® BBUIBJIAATH M XapaKTEPU30BaTh CYIICCTBEHHBIC PU3HAKN MaTEMATUICCKHX 0ObEKTOB, TOHATHH,
OTHOIICHUA MEXIY MOHATHAMH; (OPMYIHPOBATH OIpPEICIICHHS IMOHATUH; YCTaHABIHMBAThH
CYIIECTBEHHBIN MPHU3HAK KJIaCCU(DUKAIINU, OCHOBAHHUS JIJIsl 000OIICHUS i CPABHEHHS, KPUTEPUN
IPOBOJIUMOTO aHAJIH3a,;

® BOCIPUHHMATH, (OPMYJIUPOBATH U TPEOOPa30BBIBATH CYXKACHUS: YTBEPAUTEIBHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHbIE;

® BBUIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpeuHs B (akrax,
JAHHBIX, HAONIOJCHUAX W YTBEPXKICHUSAX;, TpeyiaraTh KPUTCPUU JUIS  BBISBICHHS
3aKOHOMEPHOCTEH ¥ MMPOTHBOPCUHIA;

e JenaTh BBIBOJBI C KCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIILHO JOKA3aTeIbCTBA MAaTEMATUYCCKUX YTBEPXKICHHUH (MpsAMBbIC W OT
NPOTHBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, TPUBOJIUTH MPUMEPHl W KOHTPIPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

e BBIOMpATH CIIOCOO pelieHHs] yd4eOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEILICHUS,
BBIOUPATh HAUOOJIEE TOIXOASIIHHI ¢ Y4ETOM CAMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB).

basoBbie ucciieqoBaTe/IbCKHUE 1eHCTBUA:

® ICMOJIb30BAaTh BOMPOCHI KAaK HCCIENOBATENbCKUM WHCTPYMEHT IMO3HAHUS, (HOPMYIHPOBATH
BONPOCHI, (PUKCUPYIOLINE MPOTUBOpEUYUE, MpOoOJIeMy, YCTaHAaBIMBAaTh HCKOMOE M JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE,

® TMPOBOJUTH  CAMOCTOSITENFHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,  HCCIEOBAaHUE  TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEKTa, SIBICHHUS, MPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

® CaMOCTOSTENbHO (OPMYTUPOBATH OOOOIIEHHS M BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, UCCIIEIOBaHUS, OIICHUBATh JOCTOBEPHOCTh MOMyUYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB
1 0000IIIEeHHI;

® MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBUIBJIATh JCPUIUTH MH(OPMAIMH, JAHHBIX, HEOOXOJUMBIX JJIsI OTBETAa Ha BOIMPOC U JIS
pelleHus 3a1a9H;

e BpIOMpaTh WHPOPMAIMIO W3  HWCTOYHHKOB  PAa3IMYHBIX  THUIOB,  AHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBaTh M HMHTEPIPETUPOBATh HWH(OOPMALUIO PA3TUYHBIX BHIOB H  (QopM
MPEJICTaBICHHUS,

® CTPYKTYpHpPOBaTh HH(POPMAIINIO, MPEACTABIATh €€ B Pa3TUYHbIX (popmax, HIUTFOCTPUPOBATH
rpaduvecKku;

® OIEHUBATh HAJIEKHOCTH MH(POPMAIIUHU TI0 CAMOCTOSTENIEHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvnvle KOMMYHUKamugHble Oelicmeus, 00ecneyusaiom coopmMupo8aHHoCms
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

® BOCIPHHHUMATH U (OPMYITUPOBATH CYKICHUS B COOTBETCTBHH C YCIOBUSIMH U TIEJISIMU OOIIECHUS;
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS IO X0y PEIICHUs 3a/jaui, KOMMEHTHUPOBATh TOJTYyICHHBIN PE3yIbTaT;

3JIEKTPOHHBIE MOAMUCK YKA3AHbI HA MOCEAHEN CTPAHULIE




B XoJe OOCYyXJeHHs 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOIEeMbI,
pelaeMoii 3a/1a4uu, BHICKA3bIBaTh UJEH, HAllEJICHHbIE Ha MOUCK PELICHHS; COIIOCTABIATh CBOU
CYXKICHHS C CY>KICHUSAMH APYTUX YYACTHUKOB JHaiiora, 0OHapyXUBaTh Pa3IMuUe U CXOJCTBO
MO3UIHI; B KOPPEKTHOU (hopme (HOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;
NPEJCTaBISATh PE3yabTaThl pEIICHUs 3aJauyd, OSKCIEPUMEHTAa, HCCIIEJOBAHUS, IIPOCKTA;
CaMOCTOSITENIbHO BBIOMpPaTh (GopMaT BBICTYIUIEHUS C Y4€TOM 3aJad MpPE3eHTAlUud U
O0COOCHHOCTEHN ayAUTOPHH.

CoTpyaHuuecTBo:

MOHUMaTh ¥ HCIOJb30BaTh IMPEHMYIIECTBA KOMAHIHOH W WHIAMBHIYaJIbHOH pPaOOTHI TpPHU
pelieHnH Y4eOHBIX 3a/ad, NPUHUMATh IeJb COBMECTHOH JCSTEIbHOCTH, IUIAHUPOBAThH
OpraHu3aIlii0 COBMECTHOM pabOThI, paclpeelsaTh BUAbI padoT, JOrOBapuBaThCs, 00CYXKIaTh
npoIiece M pe3yabTaT padoThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboTel (00CykaAeHHUs, OOMEH MHEHHH, «MO3TOBbHIE
HITYPMBD» M WHBIC); BBINOJHATH CBOI YacTh Pa0OThl U KOOPAWHUPOBATH CBOM JCHCTBHUS C
JNPYTUMH 4YICHAMH KOMAaHJbI, OI[CHMBATh KAa4eCTBO CBOETO BKJAJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUSI.

3) Vnusepcanvnvie pezynsmusnvle Oeticmsus, 0Oecnevusaom GopMuposaHue CMblCLO8bIX
yCWlGHOGOK U HCU3HEHHBIX HABBIKOB JIUHYHOCMU.
Camoopranmu3anus:

COCTABJIATH TIJIaH, AITOPUTM PELICHUS 33]]a4H, BEIOUPATh CIIOCO0 pelIeHUs ¢ yU4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHThI peIIeHUH ¢ y4€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIBb:

BJIAJICTh HaBBIKAMU ITO3HABATEJIbHON peduIeKCHH KaK OCO3HAaHUs COBEpIIAEMbIX ACUCTBUH U
MBICIIUTENIBHBIX ~MPOLECCOB, MX pPE3YylbTaTOB; BIAAETh CHOCOOAMH  CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MAaTEMATUYECKOH 3a7a4un;

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPM PpELICHUM 337add, BHOCHUTH
KOPPEKTHBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAllIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNbTaTa LEJIU U YCIOBUAM, OOBSICHATH IPUYUHBI IOCTUKESHUS UITH
HEJIOCTHXKEHUS  pe3yJbTaTOB  JIEATEIIbHOCTH, HAaXOMUTh OMIMOKY, JaBaTb  OLCHKY
npUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPSMasi, MJIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX MIPU PELICHUH T€OMETPUUYECKUX 3aj1au.

OnepupoBaTh MOHATUAMH: NTAPAJUIETBHOCTD U EPIEHIUKYIAPHOCTD IPSAMBIX U IJIOCKOCTEH.

KnaccugunupoBars B3auMHOE paclookKeHUe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHAMM: ABYTPAHHBIHN yroj, TpaHU ABYTPAHHOTO yIiia, peOpo IBYTPaHHOTO yIIIa;
JMHEWHBIN YroJ JBYIPaHHOIO yIJIa; TpajlyCHas Mepa JIBYTPaHHOTO yrJja.

OnepupoBaTh NOHATHSIMU: MHOTOTPAHHUK, BBITYKJIBIH U HEBBITYKIIBI MHOTOTPAHHUK, SJIEMEHTHI
MHOT'OI'paHHHKA, TPAaBUIbHBII MHOTOTPAHHUK.

Pacno3naBaTte OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IUpaMyUaa; MpHU3Ma, HPSIMOYTOJIbHBIN
napajenenurnes, Kyo).

KnaccugpunmpoBarb MHOTOTpaHHUKHM, BBIOMpasi OCHOBaHMS IS KIACCU(UKAIMK (BBITYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; TPAaBHJIbHBIE MHOTOIPAaHHUKH; NpPSAMble M HAKJIOHHBIE IPU3MBI,
napauIeIeIUIe/bl).

3JIEKTPOHHBIE MOAMUCK YKA3AHbI HA MOCEAHEN CTPAHULIE




OnepupoBaTh MOHATUSAMU: CEKYIAs TUIOCKOCTh, CEYeHHE MHOTOIPAaHHUKOB.

OOBSICHATD MPUHIIUITBI TOCTPOSHUS CEUEHUH, UCTIONIb3YsI METO/I CIIEIOB.

Ctpouthb ceyeHus MHOTOTPAHHUKOB METOJIOM CJIEOB, BBIIIOJIHSATE (BBIHOCHBIE) MIIOCKHE YEPTEKHU
U3 PUCYHKOB IIPOCTBIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HAXO0XJACHHE TEOMETPUYECKUX BEIMYMH IO 00pa3liaM WM alrOpUTMaM,
MPUMEHSISI U3BECTHBIC AHAJTUTHUYECKHE METOJIbI MIPH PEIICHUN CTaHJIAPTHBIX MAaTEMaTHUECKUX 3a7ad Ha
BBIUMCJICHUE PACCTOSHUIN MEXy JIBYMs TOUKAMH, OT TOYKHU A0 NPSIMOM, OT TOYKHU A0 TUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaXOXJAEHHE TEOMETPUYECKHX BEJIMYUH IO o0pasuaM WU aJropuTMaM,
MPUMEHSISI U3BECTHBIC AaHATUTHUYECKUE METO/IbI MIPHU PEIICHUN CTaHJIAPTHBIX MAaTEMaTHYECKUX 3a7ad Ha
BBIUMCJICHUE YTJIOB MEXKIY CKPEIIMBAIOIIUMUCA MPSIMBIMU, MEXKIY MPSAMOM U IIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Bbraucnsate 00BEMBI M IJIOLMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, MHUpamMHUaa) C
npuMeHeHueM (OopMys; BBIUUCIATH COOTHOIICHHMS] MEXIY IUIOMAISIMU MOBEpXHOCTEH, 00BEMamMu
M0I0OHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHATUSMU: CUMMETpPUS B MPOCTPAHCTBE; LEHTP, OChb U IJIOCKOCTH CUMMETPHUU;
HEHTP, OCh U TUIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

[TpumensTh reoMeTpudeckie GakThl A PEIICHUs CTEPEOMETPUUYECKUX 3ajiad, MIPEIoIararonx
HECKOJIBKO IIaroB PeLIeHHs], €CIH YCIOBUS IPUMEHEHUS 33aJIaHbl B IBHOH dopMe.

[TpuMeHsTh mpocTeiiine MporpaMMHbIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1au.

[IpuBOANTH MpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH, PACIIO3HABATh
MPOSIBJIEHUE 3aKOHOB F€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh MONTy4YeHHbIE 3HAHUS Ha MIPaKTUKE: aHATM3UPOBAThH peajbHble CUTYAIlUU U IIPUMEHSTh
U3YYCHHbIE TIOHATHS B MPOIECCE MOWCKA PEIICHHS] MaTeMaTU4ecKd C(HOPMYIUPOBAHHOW MPOOIEMBI,
MOJICJIMPOBATh pEalbHbIE CUTYallMd HA S3bIKE T€OMETPUM, MCCIEAOBATh IOCTPOECHHBIE MOJEIU C
UCIIONIb30BaHMEM T'E€OMETPHUECKUX MOHSATHH M TeopeM, ammapara aiareOpbl; pemiarh MpPaKTUYecKue
3a/1auu, CBA3aHHBIE C HAXO0K/IEHUEM I€OMETPUUECKUX BEJIUYHUH.

11 KUIIACC

OnepupoBaTh MOHATUSAMH: LMIMHIPUYECKAas IOBEPXHOCTh, 00pa3yloolue UIUIMHIPUIECKON
MOBEPXHOCTH; IMJIMH/AP; KOHUYECKas MOBEPXHOCTb, 00pa3yrolre KOHUYECKOH MOBEPXHOCTH, KOHYC;
cdepuyeckas HOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJTyYSHUS TEJl BPALCHHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHIATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA; ILIapOBOM
CJIOM, OCHOBaHME LIAPOBOTO CJI0SI, BBICOTA IIAPOBOTO CJI0S; IAPOBOM CEKTOP.

Bobruncnare o0bEMBI M IUIOMIAM TMOBEPXHOCTEH TN BpAIICHUS, T'€OMETPHUECKUX Tel C
npUMEHEeHHeM (OpMYyIL.

OnepupoBaTh MOHATHSAMU: MHOTOTPAaHHHUK, BIHCAHHBIA B cepy M omMcaHHBIA OKOJO cheps;
cdepa, BMcaHHas B MHOTOI'PAaHHUK UJIH TEJIO BPAIIECHUS.

BbIuucnaTe COOTHOIIEHUS MEXTY IO IIMH TOBEPXHOCTEH U 00bEMaMH 1OT0OHBIX TEJl.

N300paxkaTh nzyuaemble GUTYpHI OT PYKU U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYD: BUI CBEPXY,
cOOKy, CHH3Y; CTPOUTBH CEUCHHS TEJI BPALICHHUS.

W3BnekaTb, HMHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HHMOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpHYecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

3JIEKTPOHHBIE MOAMUCK YKA3AHbI HA MOCEAHEN CTPAHULIE




OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbINOTHATE JeCTBYS CII0KEHUS BEKTOPOB, BRBIYUTAHHS BEKTOPOB U YMHOXKEHUS BEKTOPA Ha YHUCIIO,
00BSCHATH, KAKUMHU CBOMCTBAMH OHH 00JIaJaIOT.

[TpuMeHsTh paBUIIO Napaieienuea.

OnepupoBaTh MOHATHAMH: JEKapTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXAY BEKTOpaMH, CKaJIIpHOE NPOU3BEICHUE
BEKTOPOB, KOJJTMHEAPHbIE U KOMIUITAHAPHBIE BEKTOPHI.

Haxoauth cymmy BEKTOpPOB M MpPOHM3BEICHUE BEKTOpa Ha YHCIO, YroJ MEXIYy BEKTOpaMmu,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpIUHAT.

[TpumensTh reoMeTpudeckie GakThl A7 PEIICHUS] CTEPEOMETPUUYECKUX 33/1a4, IPEIIO0Iaratomnux
HECKOJIBKO IIaroB peuIeHHsl, €CIH YCIOBUS MPUMEHEHHUS 3aJIaHbl B IBHOU dopMe.

Pemmats mpocreiimire reoMmeTpuyecKre 3aaun Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pemars 3aaun Ha 10Ka3aTeIbCTBO MAaTEMATUUECKUX OTHOLIEHUHM U HAXOXKJEHHE T€OMETPUUECKUX
BEJIMUMH MO o0pa3lam WM ajJropuTMaM, MPUMEHSS U3BECTHBIE METOJbI IMPU PEIICHUH CTAaHAAPTHBIX
MaTeMaTUYECKUX 3a/1a4.

[TpuMeHsTh mpocTeiiiiine MporpaMMHbIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1a.

[TpuBOIUTH TIPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HU, PACIO3HABATH
MPOsIBIICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[TpyMeHsTh MMOy4YeHHbIE 3HAHUS Ha MIPaKTUKE: aHAIU3UPOBATh peaibHbIe CUTYallUU U IPUMEHSATh
U3YYCHHBIC TOHATUS B MPOIECCE MOMCKA PEIICHHUS MaTeMaTH4ecKu CHOPMYIMPOBAHHON MPOOIIEMBI,
MOJICTIUPOBaTh peajbHble CUTYyalldd Ha S3bIKE T'€OMETPHUM, HCCIENOBATh MOCTPOSHHBIE MOJAETU C
UCIIONIb30BaHUEM T'€OMETPUUECKUX MOHITHM M TeopeM, ammapaTa aiareOpbl; peliath MpPaKTUYeCKue
3a/1auu, CBA3aHHBIE C HAX0XK/IEHHUEM IeOMEeTPUIECKUX BEIIMYNH.

3JIEKTPOHHBIE MOAMUCK YKA3AHbI HA MOCEAHEN CTPAHULIE




TEMATHYECKOE IIVTAHUPOBAHUE

10 KITACC
KonuyecTBo yacos
Ne HaunMeHoBaHMe pa3/ie/ioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
KourpoJusbnbie | IIpakTHyeckue
n/m | MmMporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoTshI padoThI
1 BBenenue B crepeoMeTpuio 10
IIpsiMbIE U TNIOCKOCTH B
2 npoctpancTie. [lapaiiensHOCTh 12 1
IPSIMBIX U IIJIOCKOCTEN
3 [TeprieHIUKYJIAPHOCTD MPSIMBIX U 19
IIJIOCKOCTEMN
VYTibl MEXKAY OPSIMBIMU U
4 Ay p 10 1
IUIOCKOCTSIMU
MHororpaHHUKu 11 1
O0bEMBI MHOTOI'PaHHUKOB 9
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUSA 4 L
U YIJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




11 KITACC

Ne HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

KourpoJusbnbie | IIpakTHyeckue
n/n | NporpamMmsl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Tena Bpamenus 12
2 OO6bEMBI TEN 5 1
BekTops! 1 KOOpAMHATEI B
3 P pAa 10 1
IIPOCTPAHCTBE
4 [ToBTOpeHme, 06001eHNE, - L
CUCTEMaTU3alus 3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPO'PAMME

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
Hara uudposbie
U3y4eHusi o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHUSI CTEPEOMETPUU:
TOYKA, IpsiMasi, TNIOCKOCTb,
npoctpancTBo. [IpaBuna n3o0paxkeHus
Ha PUCYHKaX: H300paKeHUs
MJIOCKOCTEH, MapauieNbHbIX MPSIMbBIX
(OTpE3KOB), cepeMHBI OTPE3Ka

IMousTus: NepeceKaromuecs mI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

[TonsTus: NepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/Ie MHOT'OT'PAaHHUKOB Ha
pPUCYHKAX, Ha MPOCKIHUOHHBIX YCPTCIKAX

HauanbHble cBenieHHs 0 Kyoe u
NUPaMUJIE, UX PA3BEPTKU U MOJIETIH.
CeueHnst MHOTOIPaHHUKOB

HauanbHble cBefieHHs 0 Kyoe u
NUpPaMUJIE, UX PA3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




[TousTHE 00 AaKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

[TousTHE 00 AKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

[TousTHE 00 AKCUOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

10

[TonsiTre 06 akCHOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

11

B3auMHOe pacnonoXeHue NpsMbIX B
IIPOCTPAHCTBE: NMEPECEKAIOIINECH,
NapauIeIIbHBIE U CKPEIHUBAIOIINECS
IpsIMbIE

12

[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: NapaulebHbIE MPSIMbIE
B [IPOCTPAHCTBE; MapaJIeIbHOCTh TPEX
TIPSIMBIX

13

ITapayeabHOCTB IPSIMBIX U IUIOCKOCTEH
B IIpocTpaHcTse: [lapamienbHoCTh
PSIMOM M TUNIOCKOCTH

14

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

16

Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




[TapayueIbHOCTB TUNIOCKOCTEH:

17 napajulesbHbIE IIJI0CKOCTU

18 CBolicTBa napasuieabHbIX IIOCKOCTEN
[IpocTefinive mpocTpaHCTBEHHbIE

19 (buUryphl Ha INIOCKOCTHU: TETPA3IP, KYO,
napajuleJenunes

20 [TocTpoenue ceueHuit

21 [Toctpoenue ceuenunit
KoHntpoinbhas padota mo teme "lIpsmbie

99 Y TUIOCKOCTH B IIPOCTPAHCTBE.
[TapayeabHOCTB NPSMBIX U
miockocTei"
IlepneH qUKyYIAPHOCTD NPSMOU U

23 TUTOCKOCTH: TIEPIICHIUKYJIISIPHBIC
IpsIMbI€ B IPOCTPAHCTBE

24 [Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

o5 [Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU
1 TUIOCKOCTH

97 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU
U TUIOCKOCTH

28 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU

IIJIOCKOCTH

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




29

TeopeMa 0 psIMO¥ ITEPIIEHAUKYIISIPHON
IUIOCKOCTH

30

TeopeMa 0 psIMO¥ ITEPIIEHAUKYIISIPHOU
IUIOCKOCTHU

31

[leprieHauKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU 0 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIOCKOCTH

32

HepHeHI[I/IKyHHp 1 HAaKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

33

HepHeHI[I/IKyHHp W1 HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCTodHHUC OT pr[MOfI J0 IIIIOCKOCTH

34

HepneHz[HKynﬂp 1 HAaKJIOHHBIC!
pacCToAIHUEC OT TOYKH OO0 IJIIOCKOCTH,
pacCcTodHuC OT pr[MOfI J0 IIIIOCKOCTH

35

VYTI1Bl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM U IIOCKOCTBIO

36

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPaHHOI'O yTIJla

37

JIByrpaHHBIN yroJI, TMHEHHBIN yroi
JIBYTPaHHOI'O yTIJla

38

IleprieHAMKYASAPHOCTD ILIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




39

IlepneHauKyISIPHOCTD IIJIOCKOCTEMN:
IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

40

IlepneHauKyISIpPHOCTD IIJIOCKOCTEMN:
HPU3HAK HEPHEHIAUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41

Teopema 0 TpEX NepHEHANKYIIAPAX

42

Teopema o0 TpEX NepHEeHAUKYIApax

43

Teopema 0 TpEX NepHEHANKYIIAPAX

44

KonTponbHas pabota no remam
"IleprnieHAUKYISIPHOCTD MPSIMBIX U
wiockocTe" u "Yriel Mexay IpsIMbIMU
U TUIOCKOCTSIMH"

45

[ToHsiTHE MHOTOTpaHHHUKA, OCHOBHBIE
BJIEMEHTHI MHOTOTPAHHHUKA, BBITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA

46

IIpu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U
HAKJIOHHAs MIPU3MBbI; OOKOBasl U MOJIHAS
MTOBEPXHOCTh MTPU3MBI

47

[Tapannenenunen, NpsAMOYTOIbHBIN
napaiesienune]] 1 ero CBOMCTBa

48

[Tupamuja: N-yroypHas Nupamua,
IpaHU U OCHOBaHUE MUpaMUIbl; OOKOBas

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




Y II0JIHAsI [IOBEPXHOCTh ITUPAMUIBL;
IIpaBUJIbHAS U YCEUYEHHAS TUPAMUIA

49

[TpaBriIbHBIE MHOTOI'PAHHUKHU: ITOHSTHE
IIPaBUJIBHOT'O MHOTOTPaHHUKA,
IIpaBWJIbHAS [IPU3Ma U NIpaBUIIbHAS
NUPaMK/JIa; IPABUIIbHAS TPEYToJIbHAs
NUpaMUJIa ¥ MPaBUIIbHBIN TeTpadap; Ky0

50

IIpencrasienue 0 NpaBUIbHBIX
MHOIOIpaHHMKAX: OKTadp, JOACKadIp U
UKOCadP.

51

CumMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,
HPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B ITUPAMUIAX,
napaJuleJenune1ax, NpaBUIbHbBIX
MHOTOTpaHHHUKaX

52

Briuucinenue piieMeHTOB
MHOTOTPAaHHUKOB: p&Opa, JuaroHaiu,

YTJIbI

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTHU MIPSIMOM MPU3MBI,
IUIOLIA/lb OCHOBAaHUM, TEOPEMA O
OOKOBOI TOBEPXHOCTH MPSIMOI MPU3MBI

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH TIPABHIILHOW ITHPAMHUIBI,

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




TeopeMa o IIonaan OOKOBOH
IMOBEPXHOCTH YCEYEHHOW MUPAMUIBI

Konrponbnas padora mo reme

> "MHororpaHHukm" 1
56 ITonstre 00 00BEME 1
57 O0BEM TUpamMu bl 1
58 O0BEM TUpaMHUTBI 1
59 O0BEM TUpamMu bl 1
60 O0BEM TUpaMHUTBI 1
61 O0BEM TTPU3MBI 1
62 O0BEM TPU3MBI 1
63 O0BEM pU3MBI 1
64 KonTponbhas pabota no reme "OObEMBI
MHOTOT'PaHHUKOB" 1
[ToBTOpenue, o6o0IIeHNE
65 cucreMarusanus 3HaHuil. [loctpoeHue 1
CEYEHUI B MHOTOTPAHHUKE
[ToBTOpenue, 060061IIeHNE
cHUcTeMaTu3allys 3HaHui. Beraucienue
66 PaCCTOSTHUH: MEX]Ty TBYMS TOYKAMH, OT
TOYKH JIO MPSMOM, OT TOYKH JI0 1
TUTOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS
TPSIMBIMHA
67 HtoroBast kKoHTpoJibHAs paboTa 1
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[ToBTOpenue, o6o0IIeHNE
cucTeMaTu3alusd 3HaHu. Beruucienue
YIJIOB: MEXY CKPEUIMBAIOIIMMUCS

68 . 1
IPSIMBIMU, MEXKIY MIPSIMOU U
IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXY INIOCKOCTAMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
Hara uudgposbie
U3y4YeHHUs o0pa3oBaTe/IbHbIE

pecypchl

Cdepa u map: ueHTp, paauyc,
JMaMeTp; IJIO0IIAAb TOBEPXHOCTH
cdepbl

B3auMHoe pacnionoxenue cepsl u
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cthepe; miomaas chepsl

N300paxkenue cdepsl, mapa Ha
iockoctd. CedeHns mapa

I_[I/IJ'II/IHI[pI/I‘IGCKaH IIOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIUHIAPUYECKON
MOBEPXHOCTHU

[Hunmuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3ykoIas U OCh;
IUIOIIAah OOKOBOI U IMOJTHOH
MMOBEPXHOCTHU

N3o0pakenue mumHIpa Ha
IJIOCKOCTH. Pa3BépTka muimHApa.
Ceuenust HHIIMH]IPA (TUIOCKOCTHIO,

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




NapaJuIeIbHON WIN NEePIEHIUKYISIPHON
OCH IWJIMH]IPA)

KoHnueckasi HOBEpXHOCTb,
00pa3yrolne KOHMIEeCKOM
IIOBEPXHOCTH, OCb U BEPILINHA
KOHHYECKOU ITOBEPXHOCTHU

KoHnyc: ocHOBaHME U BEPIINHA,
00pa3yrolas 1 OCh; IJI0IA b OOKOBOM
Y IIOJIHOM ITOBEPXHOCTH

Y ceu€HHBIN KOHYC: 00pa3yrolue 1
BBICOTA; OCHOBaHUS U OOKOBast
IIOBEPXHOCTh

10

N300pakeHre KoHyca Ha MIOCKOCTH.
Pa3BépTra konyca. CeueHust KoHyca
(TJIOCKOCTHI0, MapauIeIbHON
OCHOBAHHIO, 1 IJIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)

11

Komb6unanus ten BpamieHus u
MHOT'OI'PAHHUKOB

12

MHOrorpaHHuK, OIMCaHHbIA OKOJIO
cdepsl; cdhepa, BIUcaHHas B
MHOTOTPAaHHUK WJIA B TEJIO BpAICHUS

13

[Toustue 06 00béMe. OCHOBHEBIE
CBOMCTBA 0OBEMOB TEII

14

O0BEM IUIHHIpa, KOHYCa

15

O0bEM 1mapa U mIomaab chepbl

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




[TogoGHBIE TETa B IPOCTPAHCTBE.
CooTHOIlIEHUS MCXKAY IiomaaaMu

16 MOBEPXHOCTEH, 00bEMaMHK 1O JOOHBIX
TeJ

17 Konrtponbnas padora no remam "Tena
BpamieHus" u "Oobembl Ten"

18 Bekrop Ha mI0cKOCTH U B
POCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YUCIIO
Pa3nosxeHnne BekTopa 1o TpéM

21 HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio
napasuiesenumneia
Pemenne 3amay, cBI3aHHBIX C

22 IPUMEHEHHUEM IIPAaBUJI AEUCTBUM C
BEKTOpaMH
[TpsaMoyronbHas cucTeMa KOOpJUHAT B

23 npoctpancTse. KoopanHatel BeKTOpa.
IIpocreiimne 3a1a4u B KOOPAUHATAX

24 VYron mexay Bekropamu. CkansipHoe
NIPOM3BEICHUE BEKTOPOB

o5 Brruucnenue yrioB Mexy MpsIMbIMH U
IUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METO TPU

pCeIICHUH TCOMCTPUICCKHUX 3a1aYd

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE




27

Konrponbnas padora mo reme
"BeKTOpbl U1 KOOPAUHATHI B
npocTpaHcTse"

28

[ToBTOpeHme, 00600mEeHNE 1
cucreMaTru3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUITAHUMETPUH

29

[ToBTOpeHME, 0000MIEHUE 1
cucremaru3anus 3HaHui. OCHOBHBIE
¢Gurypsl, paxTel, TEOPEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpeHME, 0000MIEHUE 1
cucTeMAaTH3alyI 3HaHUH. 3amaun
TUTAHUMETPUH B METOJIBI HX PEIICHHS

31

[ToBTOpenue, 0600IIEHNE U
cHCcTEMAaTHU3alMs 3HaHu. 3agaun
TUTAHUMETPUH B METOJIBI HX PEIICHHS

32

[ToBTOpenue, 0600IIEHNE U
cucremarusanus 3HaHu. OCHOBHbIE
burypsl, paxTel, TEOPEMBbI Kypca
CTepeoOMETpUn

33

HtoroBast KoHTpoJIbHAs paboTa

34

[ToBTOpeHue, 06001IeHUE 1
cUCTEeMaTH3aIlHs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

3MEKTPOHHBIE MOAMMUCY YKA3AHbI HA MOCIEAHEN CTPAHULIE
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
* MaremaTHka: anreOpa ¥ Hayaja MaTeMaTHYeCKOT0 aHaIM3a, TEOMETPHSL.
I'eometpus, 10-11 xnacesl/ Atanacsa JI.C., bByry3os B.®., Kagomues C.b. u

apyrue, Akunoneproe oomectBo «M3narensctBo «IIpocsemenues

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2294%22
%5D%2C%22schoolClasslds%22%3A%2210%22

3JIEKTPOHHBIE MOAMUCK YKA3AHbI HA MOCEAHEN CTPAHULIE




JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULIMNAJIbHOE KASEHHOE OBLLEOBPA3OBATE/IbHOE Y4PEXXAEHUE CepTudukat 9A7E77ED311DB957B1AC5424DF5A908E
"CPEAHSSA LWKOJIA N21" I KOTEJIbHUKOBO BOJIFTOrPAJCKON OBJIACTH, [evicteyet ¢ 15.09.23 no 08.12.24
PomaHoBa OkcaHa CraHncnasoBHa, [IMpekTop




